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1 Introduction

Since the last RAN2 meeting, there has been a discussion on the RAN2 mail-reflector on how to define the system information change mechanism for Connected Mode UEs. In this contribution, we express our detailed view on this topic. 
2 Discussion 
In the draft summarizing the mail-discussion on Connected mode system information change notifications the following questions are posed: 

1. Where are the occasions where change RNTI is send, and what parameters define this

2. Which occasions does a does a UE have to check for change RNTI

3. Can the occasions that the UE receives be aligned with DRX on duration

4. Does the change RNTI indicate changes of SIBs relevant to connected mode or changes to any SIB

In addition, it is discussed whether the same change indication could be used both for Connected and Idle mode UEs.  

Since the change notification is a relatively rare event, it is our understanding that the most important issue to ensure is that a solution does not affect UE standby time. Therefore, in our view, it is of outmost importance that the solution is "aligned" with DRX on-duration, i.e. that no extra wake-up occasions are required to look for the change indication (Third question above).
Proposal 1: The reading of the system information change notification for connected mode UEs shall be aligned with the DRX on-duration. 
It is therefore our view that the second question above (When does the UE check for the CS-RNTI?) is most important and should first be answered. Once this is agreed, it is up to eNB implementation to ensure that all Connected mode UEs receive the notification with sufficient reliability (The first question above). There is no need to specify when the SC-RNTI may be sent.   

The simplest solution is that the Connected mode UE always checks for the SC-RNTI whenever the UE is awake. However, it may be argued that checking for the rarely occurring SC-RNTI in every subframe (when the UE is not in DRX) introduces unnecessary complexity to the UE. Continuous reading for the SC-RNTI could also increase the rate of false-detections of the SC-RNTI. Though the consequences false SC-RNTI detection may not be that alarming, it may result in that UEs are unnecessarily reading for updated system information and looses some battery power.  One solution to these issues is to demand the UE to check for the CS-RNTI e.g. in the first subframe during DRX on-duration. However, if other companies find it is feasible to check for the SC-RNTI in every subframe during Active Time, we are also willing to agree to that solution.  The most important property of both approaches is that the reading of the change notification is aligned with DRX and requires no additional wake-up cycles by the UE. 
Proposal 2:  Discuss if it is acceptable to check for the SC-RNTI in every subframe. If not, we propose that the UE in Connected Mode is required to check for the SC-RNTI in the first subframe of on-duration. 
By implementation (and by configuring DRX), the eNB can then make sure that all UEs are reached before system information is changed.  We see no need to specify the occasions when the SC-RNTI is sent by the eNB.  
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Figure 1: Illustration  four UEs in DRX with different DRX cycles: Two with long DRX and two with short. The UEs are aligned into two “groups” (each of which contains one UE with long and another with short DRX) such that they can be reached at common occasions. The coloured regions indicate four positions for each group where the SC-RNTI could be sent. 
If Proposal 2 is agreed, the case when DRX is not configured (since DRX is an optional feature) needs to be considered separately. A simple approach is to define that such a UE is required to check for the SC-RNTI e.g. at SFN mod X, where X could be ¼ of the modification period. By this, the eNB has four opportunities to reach these UEs with the notification, which should provide sufficient reliability. 
Proposal 3: Discuss if UEs that have no DRX configuration should check for the SC-RNTI in every subframe, or if those UEs should read for the SC-RNTI in a subset of subframes, e.g. four times during the change period.   

If the change notification solutions are to be aligned, we have concerns with using the paging solution in Connected mode:

· To avoid extra UE wake-up occasions from Connected DRX, the on-durations would have to be aligned with the paging occasions of the UE. This would introduce unnecessary restrictions to the eNB DRX design. 

· A Connected mode UE would have to decode the inband paging message, which could occur in parallel with the reception of unicast (or any other) traffic. 

Therefore, we find it acceptable that the Connected and Idle solutions remain separated. However, we believe that the alternative  where Idle mode UEs check for the CS-RNTIs at paging occasions in parallel to the P-RNTI is also adequate. This alignment would not affect the standby performance of the Idle mode terminal. 
3 Conclusions
We kindly ask RAN2 to dicuss and consider the following proposals for agreements:

Proposal 1: The reading of the system information change notification for connected mode UEs shall be aligned with the DRX on-duration. 

Proposal 2: Discuss if it is acceptable to check for the SC-RNTI in every subframe. If not, we propose that the UE in Connected Mode is required to check for the SC-RNTI in the first subframe of on-duration. 

Proposal 3: Discuss if UEs that have no DRX configuration should check for the SC-RNTI in every subframe, or if those UEs should read for the SC-RNTI in a subset of subframes e.g. four times during the change period.  
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